Preferential transfection of adult mouse neural stem cells and their immediate progeny in vivo with polyethylenimine.
The subventricular zone of the adult mammalian brain harbors the neural stem cell population with potential neural regeneration and repair capacity. We describe a nonviral technique to preferentially transfect in vivo the adult neural stem cell population and its immediate progeny based on intraventricular injection of PEI/DNA complexes. The transfected population was identified by cellular and ultra-structural evidence showing their proliferating status and expression of the specific markers GFAP and nestin. Stable activation of the lacZ reporter by cre-recombinase transfection in R26R mice demonstrated survival and migration of stem cell derivatives three months after injection. Apoptosis is thought to be the most common fate of the stem cell progeny. Overexpression of Bcl-X(L) increased number and survival time of transduced progenitors and decreased the frequency of cells immunopositive for activated Caspase-3. This method thus provides selective targeting of the stem cell population and should allow an in-depth understanding of their biology.